Genomic organization of the Schistosoma mansoni aspartic protease gene, a platyhelminth orthologue of mammalian lysosomal cathepsin D.
Schistosomes are considered the most important of the helminth parasites of humans in terms of morbidity and mortality. Schistosomes employ proteolytic enzymes to digest host hemoglobin from ingested human blood, including a cathepsin D-like, aspartic protease that is overexpressed in the gut of the adult female schistosome. Because of its key role in parasite nutrition, this enzyme represents a potential intervention target. To continue exploration of this potential, here we have determined the sequence, structure and genomic organization of the cathepsin D gene locus of Schistosoma mansoni. Using the cDNA encoding S. mansoni cathepsin D as a probe, we isolated several positive bacterial artificial chromosomes (BAC) from a BAC library that represents an approximately 8-fold coverage of the schistosome genome. Sequencing of BAC clone 25-J-24 revealed that the cathepsin D gene locus was approximately 13 kb in length, and included seven exons interrupted by six introns. The exons ranged in length from 49 to 294 bp, and the introns from 30 to 5025 bp. The genomic organization of schistosome cathepsin D was similar in sequence, structure and complexity to human cathepsin D, including to a greater or lesser extent the conservation of all six exon/intron boundaries of the schistosome gene. It was less similar to aspartic protease genes of the nematodes Caenorhabditis elegans and Haemonchus contortus, and dissimilar to those of plasmepsins from malarial parasites. Examination of the introns revealed the presence of endogenous mobile genetic elements including SR2, the ASL-associated retrotransposon, and the SINE-like element, SMalpha. Phylogenetically, schistosome cathepsin D appeared to be more closely related to mammalian cathepsin D than to other sub-families of eukaryotic aspartic proteases known from mammals. Taken together, these features indicated that schistosome cathepsin D is a platyhelminth orthologue of mammalian lysosomal cathepsin D.